S
ince the end of the Second World War, European (re-) construction has been based on large-scale projects targeting well-identified challenges. The most symbolic is certainly the European coal and steel project, which stimulated the conception of the European unification and led to the Treaty of Rome of 1957. Other more recent initiatives contributing to the economic and industrial development of Europe include the European agriculture project and the joint European space venture, ESA. A more recent priority is the "Europe of knowledge," recognizing that the production, diffusion, and utilization of knowledge are the key ingredients for competitive productivity and sustained economic growth. Hence, the creation of a dynamic knowledge-based society within which education and training, research and development, and innovation play a critical role is one of the foremost objectives of Europe's structural reforms since 2000.
A prominent challenge in this endeavor is the health of European citizens and the sustainability of national healthcare systems. Confronted with increasing old age and a declining birth rate, health technologies must deal with the specific needs imposed by the extended age span of the population (from neonatal and pediatric to geriatric care) for support, prevention, diagnosis, and therapy. The need for enhancing the productivity of the working population (also by reducing the number of days for sick leave and curbing early retirement) and improving the quality of life of the elderly has to be balanced by the need for controlling the costs involved in the development of new health technologies, their implementation, and their utilization.
Biomedical engineering is the fastest growing engineering field. It is deeply rooted in the culture of interdisciplinary research and collaboration. It opens ways for exploring exciting frontiers in many scientific fields. By establishing collaboration and partnership, biomedical engineering is designated to play a key role in transforming and revolutionizing future medicine and healthcare practices. Biomedical engineering is more than a multidisciplinary approach. It is a new leading engineering discipline of the 21st century.
This special issue highlights European efforts in this field. The first three articles outline the regulatory, the biomedical engineering education, and the research and development environments, respectively. Pallikarakis and Moore present the European regulatory framework for medical devices. The article by Nagel et al. focuses on the biomedical engineering aspects in creating the European Higher Education Area. The contribution by Iakovidis et al. reviews European programs that support research and development in biomedical engineering and highlights its current focus-"biomedical informatics"-at the crossroads of biomedical engineering, medical informatics, and bioinformatics.
Hereafter, three examples of activities funded by the European Commission are presented. Lymberis and Dittmar give an overview of selected projects focusing on smart wearable health systems. Maojo and Tsiknakis review activities in biomedical informatics and Grid technologies. After that, de Kamps and Knoll summarize neuro-IT research activities.
European Union-funded research and development covers only a small fraction of the research and development done in 
